Introduction
============

*Pediculus capitis* as one of the most important human obligate ectoparasite which infests human beings called head lice. It is a common health problem mainly in children below 15 years old and infests the hair and scalp ([@b14-ijad-6-79]). Except for the common cold, the head louse infestation among elementary-school-age children is the most prevalent communicable disease rather than all other communicable diseases combined ([@b10-ijad-6-79]). Some of patients with louse infestation are asymptomatic but pruritus is most common symptom which is because of sensitization to louse salivary and fecal antigens. Excoriations and secondary bacterial infections could be occurred ([@b13-ijad-6-79]). In addition, in hypersensitive infested persons, cervical lymphadenopathy and conjunctivitis could be occurred ([@b12-ijad-6-79], [@b17-ijad-6-79]). Allergic reactions such as nasal obstruction, rhinorrhea, and nightly whistles which could be seen in chronic infestation ([@b9-ijad-6-79]). The patients show not only physical symptoms but also psychological distress occurred and this could be more important point in head louse infestation especially in children ([@b15-ijad-6-79]). Infestation also can affect concentration or could be a reason for stigmatization which detrimentally influences children's learning quality.

During the last decades a significant increase has been reported in pediculosis "infestation with louse" worldwide as a result of louse resistance to routine insecticides, improper application, formulation changes, and misdiagnosis ([@b4-ijad-6-79]). Another concern in head louse infestation is misguided use of caustic or toxic substances to eliminate the lice ([@b16-ijad-6-79]).

Head louse still remains an important health problem and is endemic in both developing and developed countries. Several studies worldwide showed various prevalence from 0.7% to 29.7% ([@b5-ijad-6-79], [@b11-ijad-6-79], [@b19-ijad-6-79], [@b21-ijad-6-79]). In Iran the prevalence of head louse infestation has been reported frequently from several parts of the country. In two recent studies the prevalence ranged between 0.2% to 0.49% in Fars Province ([@b7-ijad-6-79]) to 4.8% in Khajeh City in east Azarbaijan Province ([@b18-ijad-6-79]) whereas another study report a higher prevalence (27.1%) in Iranshahr, Sistan and Baluchistan Province ([@b1-ijad-6-79]).

Despite the previous thoughts, pediculosis affects school children of all socio-economic strata and not just the poors, uneducated or those living in unhygienic conditions ([@b20-ijad-6-79], [@b8-ijad-6-79]).

Current study was conducted to determine the prevalence of head lice infestation in primary school children in the main city of West Azarbaijan (Urmia) and some probable effective factors.

Materials and Methods
=====================

Study area and design
---------------------

The main city of West Azarbaijan "Urmia" has been chosen and divided in two regions according to official and geographical conditions. Several clusters have been determined. 35 pre-primary and primary schools were selected randomly according to defined clusters. The study was conducted during October--December 2010. Finally 2040 pupils (866 boys and 1174 girls) were included and examined in this study.

Study procedure
---------------

At the first the Urmia city was divided into two regions and several clusters were defined in each region. According to the randomized sample selection method, in all defined clusters and determined sample size, 1000 pupils should be observed and examined but in order to increase the border of study and getting better picture, more than 2040 pupils were observed and examined. All selected pupils were examined individually and privately by an expert person. Girls were examined by female experts for all stages of lice or their nits. Presence of adult lice or immature stages of them or having nits less than 1 cm from the hair basis were defined as positive. Infestation and its load were documented in specific forms.

Data collection and analysis
----------------------------

A standard questionnaire were designed to record data about sex, parents' education and their job, school grade, bathing repetition per week, availability of suitable energy source and other related factors.

All pupils were asked to fulfill in the standard questionnaire containing questions to find out their living style and probable risk factors.

Obtained data were deposited in to the SPSS data sheets and based on study questions were analyzed using proper statistical tests and parameters.

Results
=======

Observation on 2040 pupils by experts showed that the total prevalence of head louse infestation among them is 4%. Girls have a significantly greater infestation with 5.5% in comparison to the boys infestation 1.8 (P\< 0.05) ([Table1](#t1-ijad-6-79){ref-type="table"}).

Analyzing the correlation between some socio-economic factors and head louse infestation revealed that some of them such as length of hair and availability of suitable warm water for bathing and hygienic use could affect head louse infestation significantly (P\< 0.05) ([Table 2](#t2-ijad-6-79){ref-type="table"}) but other factors such as parent's education level and job, bathing repetition per week and the kind of energy source which they have did not show significant correlation with head louse infestation (P\> 0.05). [Table 2](#t2-ijad-6-79){ref-type="table"} represents the details properly.

The data also showed that the majority of infested pupils have had more than 10 nits on their hair ([Table 3](#t3-ijad-6-79){ref-type="table"}).

The additional analysis of probable relationship between class grade and infestation load revealed no significant difference between different grades and infestation load (P= 0.443) ([Table 4](#t4-ijad-6-79){ref-type="table"}).

To determine the statistical difference between age groups, all observed pupils were classified into 4 age groups ([Table 5](#t5-ijad-6-79){ref-type="table"}) and statistical analysis showed that there is significant difference between age groups (P\< 0.000).

Discussion
==========

This study showed that 4% of examined pupils of primary schools were infested with head louse. Other studies conducted around the world revealed different prevalences. In Australia the prevalence has been reported 33% ([@b20-ijad-6-79]), 35% in Brazil ([@b2-ijad-6-79]), 48.7% in France ([@b6-ijad-6-79]), 4.1% in Korea, throughout the country ([@b15-ijad-6-79]), and between 0.48 to 1.59% in boys, 29.7% in Buenos Aires, Argentina ([@b21-ijad-6-79]) and more than 50% in girls of Lublin Province, eastern Poland ([@b3-ijad-6-79]). In Iran, a study reported the infestation prevalence 27.1 % in Iranshahr, south-east of Iran ([@b1-ijad-6-79]), in a recent study in Khajeh City in East Azarbaijan the total prevalence was reported 4.8% and in Fars province the prevalence ranged between 0.2% to 0.49% ([@b7-ijad-6-79]).

The statistical analysis showed that girls have significantly greater infestation prevalence (P\< 0.05). This difference could be because of the different behaviors between girls and boys and their living and playing patterns. Also maybe some cultural aspects such as girls clothing plays effective role.

Analysis of infestation among age groups showed significant correlation between head lice infestation and some of age groups (P= 0.000) especially the lower age group (7--9 years old). Results revealed higher significance in mentioned age group in comparison with other age groups which could reflect the ability of older pupils to act hygienic and using their personal equipments properly.

There is no significant relationship between infestation and parent's education as well as their job (P\> 0.05). Father's and mother's education and job were analyzed separately and no significant differences have been seen. Parent's education and job could be assumed as a representative of their socio-economic level and having no significant differences between the socio-economic level and head louse infestation could approve the hypothesis that head louse infestation is not limited to uneducated or poor strata ([@b20-ijad-6-79], [@b8-ijad-6-79]). The educational system should clarify that all parents from all families "not only the poors" should play a more effective role then more communication between school and families is necessary. On the other hand simple and effective health training courses related to the head lice will be useful for parents to examine their children periodically and carry out preventive programs and also train their children properly about the infestation routs and prevention measures.

Analysis of relationship between hair length and head lice infestation has been done separately between girls and boys. Results showed significant relationship between infestation and hair length in both groups (P\< 0.05) Longer hairs harbor heavier head louse infestation. Bathing carefully and with longer hairs could be difficult for children as well as inspection for infestation by parents and health officers. Also pupils from families with water boiler which produce warm water for bathing significantly have lesser infestation (P\< 0.05). Bathing with warm and suitable water would be gracious and could increase bathing quality. Similarly the bathing repetition per week has no significant role in infestation and it could be assumed that the quality of bathing is more important than its quantity.

All studied families have suitable energy source (gas, oil and electricity) for preparation of warm water and the kind of energy could not affect the infestation significantly (P\> 0.05).

The results of this study and similar studies show that the head louse pediculosis is a cosmopolitan health problem with various prevalences regionally but it remains a noticeable pediatric problem. The main factors which significantly are related to the head louse infestation are cultural and conceptual. According to acquired results it seems that training courses in order to help school staffs and parents to know the symptoms and transmission routs of head louse infestation are necessary. This knowledge will help them to discover the infestation and design simple and effective preventive and control programs. Management of infested cases without psychological side effects is very important and in all cases delicate facts and unique personality of each infested pupil should be minded. Despite of the simple face of the head lice problem, several concerns should be calculated and based on them, proper training, surveillance and control programs should be designed and carried out.
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###### 

Observed pupils according to sex and the prevalence of head louse infestation among them in primary schools, Urmia, Iran, 2010

  **Sex**   **Observed pupils**   **n of infested pupils**   **Prevalence (%)**   **Exact Sig.**   
  --------- --------------------- -------------------------- -------------------- ---------------- ------------
  Male      866                   42.5                       16                   1.8              (P\< 0.05)
  Female    1174                  57.5                       65                   5.5              
  Total     2040                  100.0                      81                   4.0              

###### 

Head louse infestation in primary school pupils according to some socio-economic factors in Urmia, Iran, 2010

  **Characteristics**                               **n of Observed pupils**   **n of Infested pupils**   **P Value.**   
  ----------------------------- ------------------- -------------------------- -------------------------- -------------- ----------
  Mother Education              Un-Educated         351                        7                          P\> 0.05       
  Under-High school             984                 41                                                                   
  Finished high school          375                 15                                                                   
  university degree             314                 17                                                                   
  Mother Job                    Housewife           1692                       65                         P\> 0.05       
  Works outside                 337                 16                                                                   
  Father Education              Deceased            29                         1                          P\> 0.05       
  Un-Educated                   187                 7                                                                    
  Under high school             932                 33                                                                   
  Finished high school          476                 21                                                                   
  University degree             405                 19                                                                   
  Father Job                    un-employed         25                         1                          P\> 0.05       
  worker                        440                 9                                                                    
  official employee             585                 24                                                                   
  Private section               924                 46                                                                   
  sick and old                  25                  0                                                                    
  Deceased                      31                  1                                                                    
  Length of hair                Girls               shaved completely          0                          0              P\< 0.05
  less than 1 cm                30                  1                                                                    
  Until ear                     68                  4                                                                    
  less than shoulder            385                 23                                                                   
  until shoulder and more       689                 31                                                                   
  Boys                          shaved completely   25                         1                          P\< 0.05       
  less than 1 cm                261                 9                                                                    
  Until ear                     420                 3                                                                    
  less than shoulder            159                 4                                                                    
  until shoulder and more       1                   0                                                                    
  Gas plumbing                  Yes                 1734                       64                         P\> 0.05       
  No                            305                 17                                                                   
  Having water boiler at home   Yes                 1982                       73                         P\< 0.05       
  No                            57                  8                                                                    
  Weekly bath Number            once per week       900                        29                         P\> 0.05       
  twice per week                824                 39                                                                   
  three and more                315                 13                                                                   

###### 

Infestation load amon/ g pupils of primary schools of Urmia, Iran, 2010

  **Infestation Load**   **Average infestation with Nits**   **Average infestation with Adults**       
  ---------------------- ----------------------------------- ------------------------------------- --- -----
  Less than 5            21                                  1.0                                   2   0.1
  Between 5--10          13                                  0.6                                   2   0.1
  More than 10           42                                  2.1                                   2   0.1

###### 

Infestation load of head Lice among observed pupils according to their educational grade, Urmia, Iran, 2010

  **School grade**   **Average number of Nits**   **Total**             
  ------------------ ---------------------------- ----------- ---- ---- ------
  pre-school         35                           1           0    2    38
  Grade 1            403                          7           3    10   423
  Grade 2            404                          2           3    12   421
  Grade 3            360                          2           1    5    368
  Grade 4            399                          4           6    5    414
  Grade 5            363                          5           0    8    376
  Total              1964                         21          13   42   2040

###### 

Infestation load of head Lice among observed pupils according to their age groups, Urmia, Iran, 2010

  **Age groups**        **Average number of Nits**   **Total**             
  --------------------- ---------------------------- ----------- ---- ---- ------
  Pre-School \[5--6\]   43                           2           0    2    47
  \[7--9\]              1108                         10          6    27   1151
  \[10--12\]            797                          9           7    13   826
  \[13--16\]            14                           0           0    0    14
  Total                 1962                         21          13   42   2038
